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CHAPTER I 
INTRODUCTION 
Orthodontic therapy, whether it be of an interceptive 
nature of full corrective nature, has been well established 
on the American scene. The word "braces" has become a house-
hold word. Formerly, this realm of dental treatment was con-
sidered a luxury to most families. Today's world finds it 
almost a necessity when indicated. 
Great advances in diagnosis and techniques have brought 
successes unthought of only a few decades ago. Every facet 
of American society is aware of orthodontics and its values. 
Thus, many people that once looked at this therapy from a far 
are now seeking its services. The Ame rican Ne gro pop ulation 
is among these people. 
The Problem: 
Very little data can be found governing itself with the 
specific difficulties and ranges of normal standards for the 
American Negro. 
1 Drummond states: 
In the literature, a vast we alth of infor-
mation is available conce rning the h e ad 
and faces of Caucasian childre n in Ame rica 
and all over the world. Very little infor-
mation is available for the Ame rican Negro, 
however, except for early anthropological 
studies. 
1 
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In order to treat these patients competently we must be 
able to use our must trusted diagnostic tools with an ac-
curacy that is well adapted to their specific clinical 
situations. 
The Purpose: 
The purpose of this study is to further investigate the 
standardization of specific norms in using the lateral cephal-
ogram for the American Negro child. A review of the cranio-
facial features of the Negro race will also be examined in 
order to better understand the complexity of the problem. 
CHAPTER II 
REVIEW OF THE LITERATURE 
In reviewing the literature, one finds that almost the 
entire gamut of available information concerns itself with 
. . 2,3,4 1 1 f Caucasian subJects. An extreme y pau try amount o 
5 
effort has been spent on the Negro race. Altemus states: 
Anatomists and physical anthropologists 
divide all men into three racial groups, 
Negro, Caucasian and Mongoloid, in part 
on the basis of their cephalofacial fea-
.tures. These cephalofacial features which 
differentiate the races of mankind have 
been studied at great length by many sci-
entists in every part of the world. In the 
scientific literature of our country, 
there is a vast wealth of information on 
the heads and faces of the North American 
Caucasian children. On the other hand 
there is a dearth of material on the heads 
and faces of North American Negro children. 
The frequency of the incidence of maloc-
clusion in the North American Caucasian 
population has been studied and recorded 
many times. The frequency of the incidence 
of malocclusion in the North American Negro 
population has not been recorded in the 
literature. As this racial group composes 
approximately 12 percent of the United 
States' population, it seemed important 
and necessary to gather data on this group. 
Altemus discovered that the frequency of malocclusion in 
the Negro population is very high, approximate ly 83 percent, 
which is comparable to the American Caucasian situation es-
. d l 6,7,8 tablished by Massler an Franke , et al .. 
3 
4 
Early works reporting on the anthropologic findings of 
American Negroes date back to the late nineteenth century 
and early twentieth ce·ntury. Morton and Meigs, pioneers in 
American physical anthropology, gave various descriptions 
' 9 
of African Negroes. Their comments on the diverse skull 
types related little pertinent information. In fact, most 
writings describing the Negro condition are found in ne ws-
papers and personal documents that were based on many as-
sumptions and little scientific fact. 
In 1898 Hrdlicka wrote on the measurements of the 
pituitary fossa comparing the American Negro and the Ame rican 
white. 1° Following this, in 1901, h e de scribe d the base of 
th k 11 . . h . 1 11 es u in comparison to eac racia group. 
Hrdlicka did further studies dealing with describing 
and observing the teeth of the American Negro. In 1920 h e 
published a work on the high degree of "shovel" shape d i n-
. . h d . . 12 cisors int e Negro entition. 
Shultz in 1918 wrote about the relationship of the ex-
ternal nose to the bony nose and nasal cartilages and com-
13 pared the white and Negro races. 
Todd, in 1923, reported on the cranial capacity and 
14 linear dimensions of the Negro skull. He found it to b e 
overall larger in height, width and breadth which he sur-
mised might be a particular distinction attributed to all 
5 
dolicephalic races. 
Cameron published works on the basal diameters and 
various angles of the Negro and white skull. 15 In 1926 he 
added to his findings a study on the nasion-basion length 
16 in whites and Negroes. His results showed that: 
The nasion-basion length is shorter in 
the American white than in the American 
Negro. This shortening was found to be 
consistent for the males and females of 
both races. 
Thus, Cameron's main angle of "cranial flexion" is larger 
. h . h . h . h' 17 int e American Negro tan int e American w 1te. The 
following diagram shows the relationship and demonstrates 
that the smaller the angle, the shorte r the nasion-ba s i on 
length. 
18 
131.5° 
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Connally, in 1926, wrote on locating nasion in s e veral 
19 groups of people. His results indicated that a distinct 
difference in racial groups, as pertained to nasion, did 
exist. His results were not accepted as profound because 
6 
this landmark is considered difficult to establish through 
the fleshy anatomy of the area with any great degree of 
accuracy. 
In 1928 Cameron's findings led him to purport that there 
were definite racial differences in the nasion to the gla-
20 bella relative to the Frankfort plane. There seemed to 
be a sexual factor as well as a racial factor in all of the 
results. The males in both groups showed a shorter nasion-
glabella distance than the females. The racial factors ex-
hibited the average nasion-glabella distance to be slightly 
less in the white group than in the Negro group. 
Regarding the level of the nasion with r e spe ct to the 
Frankfort plane it was noted that the nasion li e s on a 
somewhat lower level with reference to the plane itse lf in 
the Negro male than on the white male. This was also see n 
on the female subjects. Earlier studies by Keith and Campion, 
1922, have shown that there is an upward migration of the 
nasion in modern man and this might be attributed to an adap-
. 1 . 1 . f . 21 tation to re ative y new masticatory unctions. Even with 
this upward placement the Negro male still manifests his 
nasion lower than the white mal e . A fact contributi n g to 
this phenomenon might be the forces exerted by the frontal 
sinuses. 22 These sinuses in the Negro seem to be large r and 
deeper towards the fronto-naso-ethmoidal junction, thus 
7 
causing a greater downward pressure and bringing forth a 
1 . . . 2 3 ower position to nasion. 
Another racial difference observed by Cameron was that 
the nasion-occipital length in the Negro was clearly greater 
than in American whites, being more mesaticephalic and the 
Negroes being more dolicephalic. 24 
In 1928 Hrdlicka continued his studies and gave a com-
prehensive overview of the Negro form. 25 The head was found 
to be mescocephalic to dolichocephalic with the tendency 
towards the latter. There are pronounced submedian supra-
orbital ridges and the forehead forms one large central 
emminance, as compared to the white forehead which tends 
toward two distinct bossae. 
There is a higher hair line and greater lower forehead 
breadth on the Negro. The Negro face is, in all dimensions, 
larger and broader than in the American white. The subnasal 
region is somewhat larger in the Negro and more protrusive 
than in the white. The lips are very thick and the mouth 
is also found to be larger in the Negro population. · 
1928 also found a study by Hollman dealing with the 
presence of third molars in the Negro. 26 His conclusions 
were that the Negro mandible showed a slight decrease in 
its length in modern times and that the necessary space 
needed for proper alignment of the third molars in the arch 
' 
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was still present. On the same note, though, he noticed a 
distinct number of congenitally missing third molars. Studies 
have shown a similar result on white populations corres-
ponding to the Hollman work. 
The average facial height was studied by Cameron in 
1929. 27 He found that the Negro male had a slightly higher 
facial height than did the white male and that the females 
exhibited barely a trace of difference. His work also noted 
that a relationship between facial height and the presence 
of prognathism existed. The American Negro, when compared 
to the other Negro races had a somewhat lowe r facial he ight 
but a higher incidence of prognathism. The measure me nts 
used here represent the nasion-alveolar length; that is, 
the upper facial height and not the total height measured 
from nasion to menton. 
Another work by Cameron in 1929 28 dealt with the facial 
width of various races. The measurements used here indicate 
the maximum distance between the zygomatic arches. The Ameri-
can Negro was found to have extreme variations, as did other 
racial types. It only compared to the Scottish cranii a nd 
thus found itself in a similar realm with those of Europe an 
extraction. Cameron then, using Kollman's formulae for upper 
facial index, 29 determined the proper relationships to be 
found between facial height and width in the American Ne gro. 30 
9 
In comparing the nasion-alveolar length and the interzygo-
matic width, the latter is used in representing 100. Thus, 
a facial index of 50 would indicate that the facial height 
was 50% of the facial width. With this in mind, anything 
over 50 would suggest a lepto-prosopic facial form. Any-
thing under 50 would manifest itself as chamae-prosopic. 
The American Negro facial index was 53.2 for the males and 
31 51.2 for the females. 
In 19.30, further studies were performed · n attempting 
to determine even more information comparing the faces and 
t 
. . f h. d bl k d · · 3 2 · crani1 o w 1tes an ac s. Royster an Moriarity in-
vestigated the average size of sella turcica in whitesand 
Negroes. Their findings showed that Negro males and white 
males exhibited larger sellae than the females but more 
noteworthy here is the use of X-rays to aid in determining 
data. Most of the prior work was done on dried skulls with 
various measuring devices. The articles of this time period 
all allow for the lack of consistency and accuracy in radio-
graphic technique but advances are being made. 
Todd and Tracy, 1930, studied cranial growth patterns 
in the American Negro by graphically presenting skull over-
33 lays. During the first seven months of life the parietal 
bones grow upward, forward and backward and the frontal and 
occipital bones show marked vertical growth. 
10 
A somewhat quiescent period elapses from the seventh 
month to two years. The major growth observed here is the 
forward and upward extension of the anterior part of the 
squamous temporal, thus elevating the bregma. 
From two years to seven years we see a general overall 
growth with a forward movement of the parietal and frontal 
bones and, therefore, drawing the occipital forward so the 
· · d. 1 d · 1 · · 1 · · 34 occ1put 1s 1sp ace anterior y 1n its re at1on to por1on. 
Between seven and eleven years occiputal expansion takes 
place to a large degree. This is a major growth characte r-
istic attributed solely to humans in regard to cranial de -
velopment. 
Near the end of the second decade we find a growth spurt 
in the area of the lambdoid suture which also expands the 
occipitals, giving further establishment tothe above me ntioned 
human cranial trait. 
The study finally established the basic skull types con-
cerning the American Negro. The major type of skull was the 
true Negro or U-type and the M-type Negro or a type relating 
closer to the white skull type with its flatter, more angle d 
forehead. The true Negro type skull is only found in one -
third of the American Negroes while the M-type skull is more 
predominant in number as a result of racial mixtures. 
35 In 1930, Todd performed an extensive study that 
11 
correlated his findings with that of Herskovits and Hrdlic-
ka.37 His subjects were a diversified group of males from 
the city of Cleveland. They all were from every walk of life 
and were obtained for the study due to a lack of burial 
funds or relative wishes. 
Todd felt his study was extremely interesting because 
the African ancestry found in the American Negro is as 
heterogeneous as that of the European stock that is also 
found in his make-up. Added to this admixture of racial 
types is the presence of American Indian blood and its now 
static contribution to the traits of the American Negro. 
This led Todd to state that we now have "a people fast be -
coming more homogeneous and developing a physical type of 
38 its own." 
Many traits were investigated including sutural closure, 
epiphysial union, architectural patterns of muscles and 
length and breadth dimensions of the limbs. The most signifi-
cant features that showed specific regularity and denoted 
that they may be actual entrenched characteristics were of 
facial form. Substantiated findings of earlier works, such 
as the Negro hair line being lower on the fore head, his 
interoccularbreadth, interpupillary distance, lower-nasal 
breadth and lip thickness being greater than in the white 
population, 39 have their importance but also show a great 
12 
measure of variability and are therefore of little use in 
individual importance. Therefore they find their worth in 
speaking of a specific group and not on an individual basis. 
The crux of Todd's work brought forth certain rela-
tionships that demonstrated much less variance and thus 
could be thought of as distinctive traits of the American 
Negro that have weathered the years of mixture and deem them-
selves basic to the race. Head length and forehead breadth 
showed no .greater measure of variance than did the subjects 
of the white population, even though there is a great stock 
crossing in the Negroes. The findings on stature, bizygo-
matic breadth, nasal breadth and total facial height a lso 
manifested less variability than did the white groups. Thus 
it is seen that the Negro hybrids did in fact possess cer-
tain traits that were more stable than the white subjects 
and that these traits were all of Negro origin. They were 
also attributed to a distinct hereditary pattern being es-
tablished rather than mere chance. 
An interesting study on the dimensions of the post-
canine teeth in the American Negro was done in 1932 by 
40 Moss. The rnesio-distal and bucco-lingual crown dimen-
sions of the posterior teeth of whites and Negroes were 
recorded. The root lengths and widths were also measured. 
It was readily apparent that no great difference between 
13 
crown and root dimensions was present but a general tendency 
on the Negro scale indicated that the Negro teeth were 
slightly larger. In comparing the data with other studies, 
Moss noted that the American Negro teeth seemed to range 
somewhere in-between the mean averages of the American white 
and the South African Negro tooth dimensions. This suggested 
that the hybrid American Negro population actually possessed 
intermediate values of crown index and crown module. Taking 
into account the findings of Todd41 and his delineation of 
entrenched features and byproducts of hybridization, Moss's 
findings show the unending complexity of the total picture 
of the Negro make-up and the problems encountered in a 
standardization process. 
Cranio-facio-dental relationships were investigated by 
Krogman in 1934. 42 The major emphasis of his work was 
placed on evaluating the relevance of anthropometric measure-
ments in terms of their variability. He used the Frankfort 
Horizontal as his focal point of the study, feeling it to 
be a basic plane of orientation in growth and dental abnorm-
ality evaluations . 
The subjects observed were of various racial back-
grounds. Italians, white Anglo-Saxon, French, Mongoloids, 
Tibetan, Burnese, Moriori and Negroes-Batatilas of West 
Africa made up the study group. Although the skulls used 
14 
did not, in any way, signify a representation of the North 
American populous, whether white or Negro, it did show sig-
nificant differences in certain cranio-facio-dental relation-
ships of the various groups. These differences relevate 
their importance to this paper on North American white and 
Negro groups because the differences sighted related to 
the Negro group only while all the other groups showed only 
minor variances. 
Examining Krogman's work in depth, stating figures, 
would be of little value here, but noting the reference 
points he observed has its value. He found the relation of 
porion to orbitale and its length diameter expressing no 
racial difference except in the Batatila group, where it was 
found to be slightly shorter than all the other groups that 
showed no significant differences among themselves. Nasion 
was studied in its relationship to porion. Its length from 
porion, along the Frankfort Horizontal, and its placement 
above the Horizontal showed the Negro group to possess a 
shorter nasion-porion distance and the nasion point to be 
lower toward the Horizontal. 
Finally, the orbito-alveolar height, that is, the face 
below the orbit, of the Negro was less than found in the 
other groups. 
Head length and width was studied by Davenport in 1940. 43 
15 
Negroes were found to have the longest dimensions in length, 
184 mm, as compared to a mean of 180.5 mm for U.S. Nordics; 
177 mm for Jews; 175 mm for Italians. He found that the 
growth exhibited in his research of the adolescent Negro 
skull extended itself 1 mm per annum until thirteen years, 
and then at a rate of 2 mm per annum to seventeen years. At 
this age the mean dimension in head length was found to be 
190 mm. 
Various other men have done studies on the length of the 
Negro head but a variance in their findings can definitely 
be seen. Hrdlicka in 1900 found a mean excess of over 5 
mm in comparison with white children in his study. 44 He rs-
kovits found various measurements in New York City children 
and Southern Negro children that also ran higher to Daven-
45 ports. This deviation was mainly attributed to a differ-
ence in technique and personnel. Herskovits' findings were 
195 mm at nineteen years as compared to the above mentioned 
190 mm at seventeen years. 
Todd, in working with the Western Reserve skulls, found 
a standard Negro head length of 193 mm and for the white popu-
lation 188 mm. 
The superior length of the Negro head is based on the 
superiority of the skull length. This difference was regis- . 
tered by Todd in 1928 in noting the thickness of the scalpal 
16 
. 47 tissues. 
Head width was also studied by Davenport in his 1940 
work. Maximum width taken with compass calipers in a line 
perpendicular to the sagittal plane with the points place 
above and slightly in front of the external auditory me a tus. 
To transmute on-skin measurements to the surface of the skull, 
subtracting on the average 11 mm, gives a relatively accur-
. 48 49 
ate reading. ' 
The growth of head width was determined for four racial 
groups. The total means are only 3 mm apart at twelve years. 
They diverge with age to become 9.5 mm apart at eighteen 
years. The descending order of me an head widths at nine 
years is Negro, Jewish, Italian, and U.S. Nordics; at 
eighteen years it is U.S. Nordics, Italian, Jewish, and 
Negro. It is curiously noted here that the order is re-
versed with age. The Negro mean increase per year was 0.29 
mm. This is a much slower rate of development of head (brain) 
width than that of the other racial groups. Since the Negro 
head length grows faster than that of the whites, while the 
width grows slower, the dolichocephalic tendency in the 
Negro adults is seen to be the direct result of a specific 
growth process of head and brain. 
Davenport also examined the relationship of the growth 
of head height in the racial groups. The measurements were 
17 
taken from a distance perpendicular to the Frankfort Hori-
zontal, along the vertex of the head from the upper lining 
of the external auditory meatus. This is also called the 
"ear height" and dermal porion by Gray and Robinson. 50 
This is an interesting measurement because of its im-
portance from the evolutionary development of man from 
Pithecanthropus to Neanderthal, to modern European man. 51 
The Negro was found to have an average head height of 
122.5 mm ~nd the white group to have an average of 121.0 mm. 
Once again, the exceptionally thick tissue of the Negro 
cranium plays an important role in the mean difference. 
The final two areas of investigation in Davenport's work 
were directed toward the growth of the bizygomatic width and 
the isthmus of the gonial width. Growth of the bizygomatic 
width was measured as the maximum distance between the soft 
tissue surfaces of the bizygomatic arches. The Negro was 
found to have the widest face in childhood, 127 mm at twelve 
years, attaining 137 mm at seventeen years. The growth was 
observed to be very rapid slightly before adolescence, an 
average of 2.0 nun per annum between six and eleven years, 
then progressively slowing to 1.0 mm per annum between 
fourteen and seventeen years. 
The isthmus of the gonial width is defined as the hori-
zontal distance between the gonions, a point on the mandible 
18 
which lies undermost, hindmost and outennost. This was 
found to be similar in the Negro population and the white 
population and denoted a somewhat broad jaw at an early 
age, eight to ten years, and a relatively narrow jaw after 
fourteen years compared to the entire facial outline. 
In 1943 Wolff and Steggerds studied the body build in 
Negroes and whites and the many sex differences found with-
in.52 All the data were gathered at Tusberg Institute, 
Alabama. The North American whites were of Dutch extraction 
from Holland, Michigan. The Negro group consisted of North 
American Negroes with Negro, Indian and white heredity. 
Appendage, trunk and head measurements were taken. The fe-
male/male indices of measurements on the head did not show 
as wide a variation as the trunk and appendages did. 
The following table gives an overall view of the findings 
of Wolff and Steggerds on the Tusberg group: 
Measurements on the Head53 
Negroes 
Measurements 
Head Length 
Head ividth 
Male 
199.7 + .44 
152.8 + .37 
Head Width (c~phalic 76 _56+ 21 Head Length index) · 
Head Girth 
Minimal Frontal 
Breadth 
Minimal Frontal 
Breadth 
Head Width 
576.9 +1.22 
113.8 + .35 
74.51+ .21 
Bizygomatic Breadth 140.2 + .39 
Bigonial Breadth 109.9 + .34 
Trichion to Gnathion 191. 7 + . 69 
Nasion to Gnathion 132.9 + .48 
Nasion to Gnathion 
Bizygomatic Breadth 
Nasion to Subnasion 
(nasal length) 
Nasal Breadth 
94.88+ .38 
61.2 + .28 
43.9 + .20 
Nasal Breadth(nasal 72 _12+ 42 Nasal Length index) · 
Nasion to Stomion 
Mouth Width 
Ear Length 
Ear Breadth 
Ear Breadth (Ear 
Ear Length index) 
Interpupillary 
Distance 
Head ,~idth 
AGE IN YEARS 
86.2 + .33 
54.7 + .27 
61.1 + .24 
37.8 + .18 
61. 8 8+ . 3 0 
45.74+ .16 
21.15+ .15 
19 
Female 
189.3 + .46 
144.5 + .30 
76.39+ .20 
564.0 +1.23 
110.8 + .30 
76.70+ .18 
132.6 + .31 
104.6 + .29 
177.7 + .61 
125.6 + .40 
94.72+ .29 
59.3 + .27 
41.0 + .18 
69.54+ .37 
82.8 + .33 
50.7 + .22 
58.9 + .26 
36.2 + .15 
61.64+ .28 
4 6. 7 8+ .14 
20.05+ .13 
Difference 
10.4 + .64 
8.3 + .48 
.17+ .29 
12.9 +1.73 
3.0 + .46 
2 .19+ . 2 8 
7.6 + .50 
5.3 + .45 
14.0 + .92 
7.3 + .62 
.16+ .48 
1.9 + .39 
2.9 + .27 
2.58+ .56 
3.4 + .47 
4.0 + .35 
2.2 + .35 
1.6 + .23 
.24+ .41 
1.04+ .21 
1.10+ .20 
20 
In taking these measurements and comparing them with 
the Dutch American group, many differences were seen. The 
length of the face, depicted as the distance from trichion 
to gnathion, showed that the females have a slightly shorter 
face than the males. The Tusberg females have a somewhat 
smaller forehead height than the Dutch females (Trichion-
Nasion). The comparison figures are as follows (Trichion-
Gnathion in millimeters): 
Tusberg 
Dutch 
Tusberg 
Dutch 
Male 
191.7 + .69 
187.7 + .81 
Female 
177.7 + .61 
176.1 + .78 
(Nasion-Gnathion in millime t e rs) 
132.9 + .48 
122.9 + .66 
125.6 + .40 
113.3 + .57 
All of these above mentioned statistics deal with facial 
length and it is seen that differences of the whole length 
of the face in the two races is small and hardly significant; 
but the distance from Nasion to Gnathion alone is in both 
sexes significantly larger in the Tusberg group, the diffe r-
ence being 10-12 mm, respectively, thus b e ari n g l e ss spa c e 
54 for the rest of the length of the face (forehead). 
In comparing the mouth width it can be said that the 
Dutch have a relatively wide mouth in correlating them with 
, 
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other white groups and therefore we see them possessing a 
wider mouth than the Tusberg. The Tusberg had a greater sex 
difference than did the Dutch. 
Dutch 
Tusberg 
Male 
54. 3 mm 
50.7 mm 
Mouth Width 
Female 
53.2 mm 
50.2 mm 
Nasal length and breadth were investigated by Wolff and 
Steggerds · and found to differ greatly. 
Tusberg 
Dutch 
Tusberg 
Dutch 
Nasal Breadth 
Nasion to Stomion in millimeters 
Male 
43.9 + .20 
35.1 + .25 
Female 
41.0 + .18 
32.9 + .31 
Nasal Length 
Nasion to Subnasion in millimeters 
Male 
61.2 + .28 
56.1 + .41 
Female 
59.3 + .27 
51. 7 + . 3 9 
The Tusberg group had great sex differences, in that the male 
had a longer nose in pure measurements but in overall stature 
of the face the female nose was relatively longer than the 
22 
male nose. The Dutch group did not show this statural re-
lationship. Both the female and male nose lengths compared 
equally. 
Of great interest from the racial point of view are the 
mean values of the nose breadth and length in relation to 
each other, expressed as the Nasal index, in percentage s: 
Nasal Index in % 
Male Female 
Tusberg 
Dutch 
72.1 + .42 
62.5 + .81 
69.5 + .37 
63.4 + .83 
The Tusberg group showed a gre ate r dime ns i on i n both l e ngth 
and breadth of the nose and all of the raci a l dif fe r e n ce s 
were statistically significant. Howe v e r, nasal bre adth is, 
when compared to the Dutch, relative ly gre ate r than nas a l 
length, as demonstrated by the highe r value s of the nasal 
index in both sexes. 
Next, the Ear Breadth was discussed along with Ear 
Length and their interrelationships, the Ear Inde x: 
Ear Breadth 
Ear Length 
Ear Index 
Tusberg Dutch 
Male Fe male Ma l e Fe ma l e 
. 
37.8 + .18 36.2 + .15 36.0 + .29 33. 8 + .28 
61.1 + .24 58.9 + .26 66. 6 + .41 63.1 + .61 
61.9 + .30 61.6 + .28 54.5 + .47 53.3 + .60 
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The ear index is considerably higher in the Tusberg group 
than in the Dutch, and this indicates a more circular pinna 
form. 
Bizygomatic breadth, the distance between the two 
zygomatic arches; the bigonial breadth, the angle of the 
lower jaw and the minimum frontal breadth, the center of the 
hollows to the side of the orbits were recorded. The Dutch 
and Tusberg females exhibited a broader face than the males 
as compared to the overall stature of the face. The group 
differences showed the Tusberg to have broader faces than 
the Dutch. 
Head width, girth, length, and the cephalic index were 
discussed in detail. 
Head ~7idth 
Head Girth 
Head Length 
Head Width 
Head Length 
(Cephalic 
index) 
Tusberg Dutch 
Male Female Male Female 
152.8+ .37 144.5+ .30 152.5+ .54 148.2+ .36 
576.9 +1.22 564.0 +1.23 563.5 +l.60 552.2 +2.10 
199.7+ .44 189.3+ .46 192.6+ .56 185.2+ .40 
76.6 + .21 76.4 + .20 7 9. 3 + . 31 80.1 + .23 
The cephalic index makes it obvious that the Tusberg 
population has a slightly longer skull, seen in both sexes, 
showing practically the same percentage values. The Dutch 
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group, especially the females, approach the brachycephalic 
type when using the common classification of head forms: 
dolichocephalic, up to 75, mesocephalic, above 75 to 80 
and the brachycephalic, above 80. 
The last point of interest investigated by Wolff and 
Steggerd was the Interpupillary distance and its importance 
on frontal breadth and its relationship with head width in 
total. It was found that the Tusberg female had a relatively 
larger distance between the pupils and a relatively larger 
frontal breadth. This confirms other results stating that 
the females have, in general, a relatively broader face than 
can be found in the male. A comparable data for the Dutch 
group was not obtained. 
In summary, the findings of these two men were signifi-
cant in that they established that the statistics gathered 
on overall body dimensions showed differences and variances 
between race and sex factors and that the sex differentia-
tion is not as great in the dimensions of the head as in 
those of the trunk and appendages. The differences of the 
head dimensions did in fact manifest a lack of equality in 
race and sex measurements of the two groups. 
An unusual paper was formulated by Wylie in 1951 that 
combined the works of three authors, described them, and 
56 
commented upon them. The three works involved applying 
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mean averages of cephalometric measurements of two Oriental 
groups and one Negro group to Down's Analysis. 
The work of interest was done by Cotton on a group of 
Negroes in the University of California, San F~ancisco area. 57 
The original report was unattainable for this study but 
Wylie's critique adds much light concerning it. 
Wylie stated that Down's Analysis was an excellent 
source of values to be used in a comparison regime because 
of its simplicity and straightforwardness. Down's us e d t e n 
quantitative measurements describing five skeletal and five 
dental points of importance to the practitioner treating 
orthodontic maladies. In measuring these value s in a g roup 
of "normal" occlusions, a standardization listing or s e t of 
norms was established. These norms provide a basis for 
comparison with other recordings from patie nts pre senting 
themselves to the practitioner. Even with the ranges deviat-
ing from the mean averages offering us a wide area of es-
thetic and functional acceptance, it was noted that the 
study was performed on North American White subjects. Would 
these norms conform to the individual that did not fall into 
the realm of the white population was the question ponde r e d 
by Cotton and many others. 
Wylie states that Cotton used twenty San Francisco Bay 
Area Negro individuals, ten males and ten females, ranging 
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· f 1 · 58 d'd · t in age rom e even to thirty-four years. Cotton 1 poin 
out that his study group did not possess itself of an ideal 
group. The individuals accepted had "minor" abnormalities 
in their overall occlusal situation but that these abnorm-
alities were not in any way disfiguring nor would require 
any orthodontic intervention. Wylie accepted Cotton's 
appraisal of the subjects but did note that Down's was 
meticulous in his search for ideal occlusions and that 
this in its.elf might blurr much of the possible clarity 
offe r e d by Cotton in solving the riddle of whe ther an indi-
vidual race needs its own set of standards. 
The following is a table showing the r e sults of Cott on 
and the standards established by Downs: 
Value 
Facial Angle 
Angle of Convexity 
A-B Plane-
Facial Plane Angle 
Y-Axis 
Cant of Occlusal Plane 
L-1 to U-1 Angle 
(Interincisal) 
L-1 to Occlusal Plane 
L-1 to Mandibular 
Plane 
U-1 to A-P Plane (mm) 
Mandibular Plane Angle 
&"1lerican Whites 
87.9 
82 to 95 
o.o 
+10 to -8.5 
-4.7 
0 to -9 
59.3 
53 to 66 
9.2 
1.5 to 14 
135.4 
130 to 150.5 
14.5 
3.5 to 20 
1.5 
-8.5 to +7 
3.1 
-1 to 5 
21.9 
17 to 28 
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American Negroes 
87.25 
80 to 91 
+9.6 
+4 to +20 
-7.7 
-3 to -15 
63.3 
57 to 69 
11.8 
+8 to +17 
123.0 
105 to 144 
22.5 
12 to 3 5 
+6.6 
-3.5 to +22 
8.5 
6 to 11 
27.25 
17 to 35 
Wylie did not individually assess the difference s in 
each value area stated but it is easily seen that tak e n on 
face value and observing the ranges the re is a diffe r e nt 
picture to be envisioned from both sets of norms. Upon 
examing the results found in the above mentioned table one 
can see that the facial angles of the two groups are v e ry 
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similar. The angle of convexity which indicates the amount 
of protrusiveness of the maxillary portion of the face, 
shows a definite variation. The values lend one to surmise 
that the Negro group portrayed a greater protrusive condi-
tion than did the Caucasian group. 
The next value under consideration was A-B plane. This 
expresses the relationship of the denture bases to each 
other and to the profile. The measurements were relatively 
similar,-· 4.7 for the Negro group and - 7.7 for the white 
group. The Y axis, showing the downward and forward growth 
of the denture bases, was larger in the Negro group and 
thus it can be said that they express a more pronounced 
facial profile. The interincisal angle established between 
the maxillary incisors and the mandibular incisors was 
found to be greater in the white group. This would manifest 
itself in giving a more retrusive position of the teeth in 
the profile in the white group. The angle of the lower in-
cisors to the occlusal plane and to the mandibular plane was 
found to be greater in the Negro group and this would also 
indicate a more protrusive situation in the Negro as com-
pared to the white group. 
Relating the upper incisors to the A-P plane shows the 
amount of protrusiveness in the maxillary anterior segment. 
The values were, again, larger in the Negro group. The 
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mandibular plane angle, showing the relationship between a 
line tangent to the inferior border of the mandible and the 
Frankfort plane, was established to be greater in the Negro 
group, 27.25 in the Negro group and 21.9 in the white group. 
This is also an indication of the downward and forward 
growth of the lower face and is expressed in a more pro-
trusive facial profile. 
In 1952 Meredith studied a comparison between North 
American whites and North American Negroes delineating post-
natal differences in weights and lengths of the respective 
b . 59 abies. It was noted by Meredith that he limited his 
work ontogenetically to the first postnatal year and anthro-
pometrically to eight measures of body size. 60 To note 
specific weights and measurements here would serve no ex-
ceptional value but a general statement pertaining to the 
areas of interest will suffice. 
The average North American Negro infant is over one-
quarter pound lighter at birth than the average North Ameri-
can white infant. This is approximately a 4% difference. At 
the end of the first postnatal year the average well-cared-
for North American Negro infant develops .to a point of being 
less than 2% lighter than the average well-cared-for North 
American white infant. 
The overall stature of the North American Negro infant 
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at birth is approximately 1.0 cm, or 2% shorter in length 
than the white infant. At one year, postnatal, there is no 
appreciable difference in the lengths of the respective 
infants. Compared with white infants, Negro infants are 
smaller in head width, stem length, trunk length and hip 
width. These observations are constant throughout the first 
postnatal year. The differences in stem and trunk length 
during the latter part of the first postnatal year, remem-
bering that no major difference is seen in overall stature 
at this time, are in direct line with the fact that the 
average length of the lower extremeties is greater for the 
Negro infants than for the white infants . 
In 1954 Altemus continued his study of the North Ameri-
can Negro by compiling statistical data relating to the 
prevalence of malocclusion in Negro children and comparing 
it with Massler's and Frankel's previous work on North 
American white children. 61162 Negro children from the Dis-
trict of Columbia were used in this study, 3,289 in number. 
Their ages ranged from twelve to sixteen years. All teeth 
present were of the permanent dentition and no previous or 
present orthodontic therapy had bee n instigated. 
The methods used in evaluating the subjects centered 
upon two main areas of concern; that is, the number of mal-
aligned teeth present and the well known Angle's Classifi-
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cation of occlusion. The results showed that a high fre-
quency of malocclusion exists in North American Negro 
children. The following table examines the Negro and white 
findings: 
Malocclusion 
Ideal 
. Normal 
Negro 
83% 
4 % 
13% 
White 
80% 
3 % 
18% 
From this we can see that fewer Negro children had 
Normal occlusions but more possessed Ideal occlusion. Altem-
us also noted that fewer maloccluded teeth per child were 
found in the Negro children than in the white children, six 
per child in the Negro population and ten per child in the 
white population. 
The following table shows the findings related to the 
occlusions studied and examined in relation to Angle's Clas-
sification: 
Negro 
White 
Class I 
% 
6 6. 4 0 
50.07 
Class II 
Div. 1 
% 
10.55 
16.68 
Class 
Div. 
% 
1.58 
2.71 
II 
2 
Class III 
% 
4. 9 9 
9.43 
The white group again was derived from the works of Massler 
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and Frankel and the Negro group was that from Altenus. The 
table shows that there is quite a difference in the percen-
tages of Class I malocclusions between the two groups and 
Altemus felt this to be definitely significant. The sa~ 
can be said regarding the results found for the Class II 
Div. 1 category. Little presence of Class II Div. 2 malo-
cclusions was observed and the differences seem to be very 
small in relationship to each other. There was a large 
difference in the Class III category and this, coupled with 
the results of the Class II Div. 1 category, can possibly 
be attributed to larger tooth and arch size and their re-
lationship to the differences in the head and jaw configura-
t
. f h · d' ·d 1 63 ions o t e two in 1v1 ua groups. 
Altemus offered no explanation for the myriad of dif-
ferences but stated that further investigations in this 
area in the future would be of his utmost concern. 
In 1960 Altemus performed a very comprehensive study 
comparing cephalofacial relationships of four different 
racial groups.
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The main emphasis was directed towards 
the cephalofacial relationships of a group of North American 
Negro children with normal occlusions. Altemus was concerned 
about the state of "normalcy" and the two theories involved 
in the broad scope of its descriptive picture. One theory 
describes nonnalcy in terms of a generalized set of standard 
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ranges and means balancing out to a "normal" balance of 
features. The other theory individualizes what is normal 
to a specificity to a specific patient. Altenus felt that 
a balance of the two theories would be an excellent adjunct 
to the armamentorium used by dentists treating orthodontic 
maladies. 
Not wishing to mold every patient into a single form 
for all races, Altemus felt that aiding in establishing 
specific aims to attain in treating individuals of a peculiar 
racial population was of paramount importance. He used the 
teeth of the various children used in this study as his cri-
teria in detennining his state of normalcy, being an ortho-
dontist. The children used were in the District of Columbia 
school system. A select group of children, witha Hellman's 
dental age of IV A, i.e., their permanent dentitions were 
well established except for the appearance of the third 
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nolars. The age range of the children was from twelve 
years to sixteen years. This group was utilized becaus e 
Altemus felt that this age grouping represented a period 
in the development of the children that was very stable in 
its growth pattern of the head and face. No mixed dentition 
periods were used and, thus, represented another stable 
period in the development of the growth pattern. 
A Margolis cephalostat was used and the technique des-
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cribed by Broadbent was employed. The Down's and Sassouni 
analyses were used in evaluating the radiographs for the 
study. Down's analysis gave a series of measurements that 
could be used to assess the relationships of the many fea-
tures of the facial skeleton and the relationships of the 
teeth to the facial skeleton. Sassouni's analysis relates 
the basic architecture of the head and face and the relative 
67 proportions of the parts. 
Altemus presented the data by examining the heads and 
faces of Negro children and using available information con-
cerning North American Caucasian children. With this ma-
terial he related the informa tion of anothe r Ne gro group 
used in a previously stated work of Cotton's and with othe r 
d . . h h . . 1 68 stu ies using ot er Nort American racia groups. The r e -
fore, we have one study relating statistics on two Negro 
groups, one Caucasian group, one Japanese group and one 
Chinese group. Altemus did not feel that Cotton's work amply 
represented the Negro condition Cotton himself had admitted 
that he did not use an ideal group of subjects for his study, 
in that their occlusions were less than desirable in many 
respects. Oddly enough, the two groups, Altemus' and Cotton's, 
did not vary much in their statistical values. The y only 
varied by 1° to s0 in most cases and this was felt by Al-
temus not to be of statistical importance. Nevertheless, he 
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preferred to expound upon the relationships using his own 
data. 
The following table gives the statistics used in the 
work presently under consideration according to Down's 
A 1 . 69 na ysis: 
Caucasian (Downs) 
Negro (Howard) 
Negro (Cotton) 
Chinese (\iong) 
Japanese (Takano) 
Caucasian (Downs) 
Negro (Howard) 
Negro (Cot ton) 
Chinese (Wong) 
Japanese (Takamo) 
COMPARISONS OF CEPHALOFACIAL RELATIONSHIPS 
OF VARIOUS AMERICAN RACIAL GROUPS (AFTER DOWNS) 
SKELETAL PATTERN · 
Facial Plane Convexity AB Plane 
Mean Range Mean Range Mean Range 
87.8 82 to 95 o.o +10 t o -8.5 
- 4 . 6 0 to -9 
85 . 7 77 to 94.5 +9.7 +23.5 to -5 
-6 . 3 +5 . 5 to - 12 
87.25 80 to 91 +9. 6 +20 to +4 
- 7.7 
- 3 to - 15 
77 . 5 73 to 89 +7 . 5 +14 to +1.5 
-5 . 7 
-2 to - 10 
88.25 83 to 94 3. 65 +12 t o - 1 
-4.35 -1 to - 7 
DENTAL PATTERN 
-
-Occlusal Plane Intercisal 1 t o Occlusal 
Mean Range Mean Range Mean Range 
9. 3 1 . 5 to 14 135.4 130 to 150.5 14. 5 3. 5 to 20 
+10 . 7 
-3 to +20 . 5 119.2 99 . 5 to 141 . 5 27.3 12 to 39 . 5 
11.8 +8 to +17 123.0 105 to 144 22. 5. 12 to 35 
+16 . 9 +8 to +25 120 . 8 105 to 137 22.2 13 to 29 
9.65 2 to 19 126 . 4 114 to 152 21.5 8 to 31 
Mandibular Plane 
Mean Range 
21.9 17 to 28 
28 . 8 12 to 4 2. 5 
27.25 17 to 35 
32 . 4 22 to 44 
24 . 3 14 to 33 
-1 to Mandibular 
Mean Range 
+1 . 4 
-8 . 5 to +7 
+9. 8 
-5.5 to +24 . 5 
+6 . 6 
-3 . 5 to +22 
+7. 8 0.0 to +18 . 0 
+6 . 55 
-6 to +13 
Y Axis 
Mean Range 
59. 4 53 to 66 
63 . 4 51.5 to 72 
63 . 3 57 to 69 
67.1 59 to 75 
62 . 1 56 to 68 
l to A- P (mm) 
Mean Range 
2. 7 
- 1 to +5 
10.4 3 to 19 
8 . 5 6 to 11 
7. 6 3 to 12 
6.6 2 to 10 
w 
0\ 
37 
The first value discussed by Altemus was the mean 
averages found for the facial plane angle. This indicates 
the position of the chin. They were very close in comparison 
0 to each other, 85.7 for the Howard (Altemus' work) group 
0 
and 87.8 for the Down's group. The ranges for these two 
groups do indicate that the Howard subjects tend to be 
more retrusive and the protrusive extreme to be very close 
in value. Next, the angle of convexity was considered. This 
indicates the amount of protrusiveness of the maxillary 
portion of the face. The value for the Howard group was 
found to be 9.7° and o0 for the Down's group. This denotes 
a more protrusive relationship to be found in the Howard 
group. 
The measurements for the A-B Plane, a value that gives 
the relationship of the denture bases to the profile and to 
each other, were found to be very equal in scope. The mean 
0 averages for the two groups were - 6.3 for the Howard popu-
lation and - 4.6° for the Down's group. The mandibular plane 
angle, which shows the relationship between the Frankfort 
Plane and a line tangent to the inferior border of the mandi-
ble, can be found to be larger in the Howard group. The values 
0 0 
were 28.8 for the Howard group and 21.9 for the Down's 
group. 
The final skeletal pattern value was the mean average 
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for the Y . axis, the measurement of the downward and forward 
growth present. The Howard group had a Y axis of 63.4° and 
the Down's group had a Y axis of 59.4°, indicating that the 
Howard group demonstrated more downward and forward growth 
to the denture bases. 
In observing the dental patterns of the two groups the 
first value to be examined was the occlusal plane angle. 
This manifests the relative positions of the teeth in 
occlusion. The numerical values for the Howard group were 
10.7° and 9.3° for the Down's group. The similarity speaks 
for itself. The mean values for the interincisal angle were 
119.2° in the Howard group and 135.4° in the Down's group. 
This indicates that the Howard group possessed a much more 
protrusive situation regarding the position of their teeth 
than did the Down's group. 
The angle of the lower incisors to the occlusal plane , 
indicated as 1 to occlusal plane, shows the Howard gro,p to 
have higher mean values than the Down's group, the averages 
being 27.3° for the Howard group and 14.5° for the Down's 
group. 
The relationship of the axial inclination of the lower 
incisors to the mandibualr plane were also found to be larger 
in the Howard group than in the Down's group. The mean values 
were - 9.8° for the Howard group and 1.4° for the Down's 
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group. The measure of the protrusiveness of the maxillary 
incisors is represented as l to A-P plane and evaluated in 
millimeters. The mean values were 10.4 mm for the Howard 
group and 2.7 mm for the Down's group. This shows the Howard 
group to have more protrusive maxillary incisors than the 
Down's population. 
Altemus continued his study by relating his findings 
to the Japanese and Chinese groups afore me ntioned. The 
scope of this paper does not lend itself to a deep comme n-
tary on these relationships except to say that significant 
differences were observed. 
The remaining format of the work of Alte mus c e nte r e d 
upon a comparison of the Howard group in r e lation to the 
Sassouni Analysis of facial profile. This me thod of faci a l 
assessment is useful in determining relationships of vari-
ous parts of the head and face and the proportionality of 
these parts to each other. Its actual worth was of c e rtain 
question due to very different extremes in facial form and 
profile found between the two groups. In summary, the Howard 
group differed in that the heads and faces we re l a rge r at 
each age of development and for the spe cific s e x involve d. 
The teeth of the Howard group were much more protrusive 
than that of Sassouni's group and the lower facial h e ights 
were somewhat larger than the upper facial heights of th e 
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Sassouni group. As a direct consequence of the protrusive-
ness and taking into account the thickness of the Negro lip, 
they too were found to be more protrusive. 
This excellent study established that there are major 
differences in the North American Negro and Caucasian facial 
patterns. The results showed an overall larger size of the 
heads and faces of the North American Negro children. The 
more prognathic condition observed in the Negro group was 
definitely a dental p·rognathism. This is substantiated due 
to the fact that the chin point of both groups was found to 
be very similar statistically. The skeletal patterns, re-
garding the profile, of the Negro group and the Caucasian 
group seem to be very similar. All in all, the study of 
Altemus led him to state that definite norms and standards 
should be established for the Negro race in order to be 
better equipped to treat the orthodontic maladies that af-
flict them. 
In 1963 Altemus continued his research by studying the 
integumental or soft tissue masses of the human face. 70 This 
soft tissue can be influenced by orthodontic treatment due 
to its position overlying the dentoskeletal complex. The 
denture base does relate differently to the soft tissue com-
plex in different racial groups. Altemus felt that a good 
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method for measuring these soft tissue differences in 
varying racial groups must be e stablishe d. He wante d to 
compare the differences that could be found in the facial 
profiles of the soft tissue segments in different racial 
groups and formulate standards that might be of us e in t h e 
treatment of these groups. 
Altemus felt that by using the systems develope d by 
Burstone he could best compare his own works in a me aning-
71 
ful way. Altemus drew many comparisons among the subj e ct 
groups that he and Burstone used. The samples we r e of th e 
same age group, similar in appearance in tha t the two ge ntle -
men defined "acceptable" in a ve ry similar mann e r and t h e 
cooperation level of the subjects was exce lle nt in both 
studies. Another reason for Altemus' e ncourage ment for using 
Burstone's study was that the me asure me nts used by Burstone 
dealt mainly with the lower face with most of the e mphas is 
in the orodental area. 
Altemus' study compared the soft tissue mass of th e pro-
files of a group of North Americans of Caucasian and Negro 
heritage. Thirty-seven North American Caucasian childre n 
were studied with an average age of 14.4 y e ars. Fifty ch i l-
dren that were North American Negroes were used with an 
average age of fourteen years. Both groups considered mal e 
and female subjects. The dentitions of both groups were 
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fully permanent in nature with only the absence of the third 
molars being noted. 
Lateral headplates were taken via a Margolis cephalo-
stat. The proper methods of radiographic technique were per-
formed, especially to give a good representation of the soft 
tissue structures. Tracings were made relating the soft 
tissue and hard tissues using horizontal and vertical meas-
urements. The plane of reference for the horizontal measure-
ments was the nasal floor (a line connecting anterior and 
posterior nasal spines) and a perpendicular to this plane 
d f f h . l 72 was use as a re erence or t e vert1ca measureme nts. 
These measurements represent the horizontal and v e rtical 
extensions of the tissues under examination. The horizontal 
extension is a measure of the distance between the dental 
landmarks and the soft tissue landmarks and is measured in 
millimeters along the nasal floor. 
The following is taken from Altemus' text describing the 
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various landmarks used: 
Glabella: 
(I) 
Glabella: 
(S) 
determined by a tangent to th e 
forehead from a line passing through 
subnasale. 
the intersection of the o ute r 
plate of the frontal bone with 
a horizontal line (parallel to 
nasal floor) drawn from frontal 
point (1). 
Subnasale: 
(I) 
Subspinale: 
(S) 
Superior Labial: 
Sulcus (I) 
Labrale Superius: 
(I) 
Incision Superius: 
(S) 
Labrale Inferius: 
(I) 
Incision Inferius: 
(S) 
Inferior Labial: 
Sulcus (I) 
Supr amen tale: 
(S) 
the point where maxillary lip 
and nasal septum form a definite 
angle. If the depression is a 
gentle curve, subnasale is in-
terpreted as the most concave 
point in this area as measured 
by a line angled 45 degrees from 
the nasal floor. 
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the deepest point between anterior 
nasal spine and prosthion relative 
to nasal floor. 
the deepest point on the upper 
lip as determined by a line drawn 
from subnasale inclined so that 
it forms a tangent with labrale 
superius. 
the most prominent point on the 
upper lip as meas ured from a 
perpendicular to nasal floor. 
the most prominent point on the 
maxillary incisor as de termine d 
by a tangent to the incisor pas-
sing through subspinale. 
the most prominent point on th e 
lower lip as determined by a per-
pendicular from nasal floor. 
the most anterior point on the 
lower incisor determined from a 
line tangent to the chin and 
mandibular incisor. 
the most concave point as measured 
by a line tangent to menton and 
labrale inferius. 
deepest point between pogonion 
and infradentale as determined 
from a line tangent to lower in-
cisor and pogonion. 
Menton: 
(I) 
Pogonion: 
(S) 
most anterior point on the chin 
as determined by a line tangent 
to the lower lip and chin. 
most anterior point on the chin 
as determined from a perpendicu-
lar to the nasal floor. 
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The vertical extension is a measure of the distance be-
tween the dental and integumental landmarks measured along 
a perpendicular line to the nasal floor and is registered 
in millimeters. If the soft tissue point is superior in na-
ture it is registered with a plus sign and if found in the 
inferior it is recorded with a minus sign. The following 
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are the vertical landmarks us e d by Altemus: 
Superior Labial: 
Sulcus (I) 
Subspinale: 
(S) 
Inferior Labial: 
Sulcus (I) 
Stomion: 
(I) 
Supramentale: 
( s) 
Incision Superius: 
( s) 
as above. 
as above. 
as above. 
the juncture in the midline of 
the upper and lower lips. 
as above. 
as above. 
The comparison figures of Altemus and Burstone were then 
listed in a table. The following is the table established by 
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Altemus. The Howard group is Altemus' subjects and the Bur-
stone group is self-explanatory. 
Extension Measurements 
Glabella 
Subnasale 
Superior Labial Sulcus 
Labrale Superius 
Labrale Inferius 
Inferior Labial Sulcus 
Menton 
Subspinale-Superior 
Sulcus 
Supramentale-Inferior 
Sulc us 
Incision-Stornion 
COMPARISONS OF INTEGUMENTAL EXTENSION VALUES 
OF ACCEPTABLE ADOLESCENT PROFILES 
MALES FEMALES 
Mean S. D. Mean S.D. 
Burstone Howard Burstone Howard Burstone Howard Burstone Howard 
7.0 6 . 6 1 . 11 1.17 6. 6 6 . 5 0 . 82 1 . 22 
18.7 16 . 3 2. 33 2 .10 16 . 9 15.6 1.45 1 . 73 
16.2 17 . 8 1.61 2.49 14 . 7 16 . 5 1 . 88 2 . 11 
15 . 5 16 . 4 1.88 3.04 12.1 14 . 2 1 . 83 2.43 
16.1 17.1 1 . 54 2.57 13 .4 14 . 5 1.29 1 . 97 
12.9 15 . 1 2.20 3.11 11.6 13.0 1 . 31 2. 01 
12.8 12 . 7 2.19 3.67 12.2 12.6 1 . 85 2 . 77 
-4.4 
-5.4 1,90 2. 55 
-3. 4 
-6 . 0 1.78 2 . 56 
1.3 
-0.13 1 . 69 3.48 1.6 o. 76 1. 94 2.86 
3. 1 3 . 2 2.21 1.61 3.5 2.9 1.64 1.82 
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The mean values found in the table show that some similari-
ties do exist and some major differences also can be found. 
The averages for glabella, incision-stomion and menton are 
very similar in both racial groups. Relative differences 
can be found in the relationship supramentale to the in-
ferior sulcus, the inferior sulcus being 1.3 mm superior 
to supramentale in the Burstone group and - 0.13 mm inferior 
to the sqpramentale in the Howard group. 
The mean soft tissue extensions for females and for 
males were found to be very similar in nature. The mean 
relationship of superior sulcus was slightly more inferior 
to subspinale than in the males, - 6.0 mm to - 3.4 mm for 
th H 
. d d th B t t· 1 75 e owar group an e urs one groups respec ive y. 
Stomion was found to be slightly more inferior to incision 
in the females than in the males in both groups. 
The existence of differences was established and the 
measurements derived by Altemus and Burstone have now enabled 
us to have a concrete listing of usable values. There was 
also esta9lished the fact that wide ranges of acceptable 
values did exist in both groups. This leaves us with the 
responsibility of taking into account one's individual 
characteristics and placing their importance even higher due 
to a wide variance in the statistical data. 
48 
Altemus points out that an important thing to remember 
concerning the Howard group is that all of the children 
possessed good occlusions. Thus, his findings could be ap-
plied as an orthodontic guide in treating Negro patients 
and achieving an acceptable facial profile. 
In 1968 Drummond did a fine work relating Negro skeletal-
dental relationships to Caucasian standards. 76 Drummond had 
noted th~t, in an overall view of the literature, not very 
much had actually been done in this area that could be used 
in modern day orthodontic therapy with the diagnostic tools 
found in favor of the majority of practitioners. 
He acknowledged that much had been done in studying the 
soft tissue profile and the proportionality of various facial 
segments and that these had been compared to Down's findings. 
His main concern was that nowhere in the literature did 
anyone perform studies relating Reidel's SNA, SMB and ANB, 
Holdaway's upper incisor to NA and lower incisor NB, Steiner's 
G G to SN, upper incisor to SN, and many of the remaining o n 
d t d 77,78,79,80 cephalometric values routinely use o ay. 
The materials used by Drummond were lateral cephalo-
metric radiographs taken on a Broadbent-Bolton cephalometer. 
Forty Negro children, ranging in age from eight to twenty-
three years were the subjects. The criteria used in determin-
ing the subjects were that they possessed clinically accept-
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table faces and an Angle's Class I occlusion. The cephalo-
grams were traced via the standard methods available to us 
today. 
The following list was taken from Drummond's work as 
defined by Salzmann: 81 , 82 
1. Sella turcica (S)-The pituitary fossa of the sphenoid 
bone. 
2. Nasion (N)-The middle point on the frontonasal suture. 
The point at the root of the nose, intersected by the 
median sagittal plane. 
3. Point A (A)-The midline landmark representing the most 
posterior point on the concavity between anterior nasal 
spine and prosthion. 
4. Point B (B)-The midline landmark representing the most 
posterior point on the concavity between infradentale 
and pogonion. 
5. Gathion (Gn)-The lowest point of themedian plane in the 
lower border of the chin. It is midway between the most 
anterior and inferior points on the bony chin. 
6. Gonion (Go)-The lowest, most posterior, and most out-
ward point on the angle of the mandible . 
7. Porion (P)-The midpoint on the upper edge of the external 
auditory meat us. 
8. Orbitale (Or)-The lowest point on the margin of the or-
bit. 
9. "D" Point (D)-The center of the shadow of the symphysis. 
The following lines and angles were used : 
1. Frankfort horizontal (FH)-A plane intersecting right and 
left porion and left orbitale . 
2. Mandibular plane angle (MPA)-The angle formed by the 
Frankfort horizontal plane and a plane connecting gonion 
and gnathion. 
3. Frankfort-mandibular incisor angle (FMIA)-Formed by the 
Frankfort horizontal and a line drawn along the long 
axis of the mandibular incisor. 
4. Lower incisor-mandibular plane angle (IMPA)-Formed by a 
line drawn along the long axis of the lower incisor and 
a line connecting gnathion and gonion. 
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5. Sella-nasion-subspinale (A point) angle (SNA)-The angle 
formed by connecting the three points shows the degree 
of maxillary prognathism. 
6. Sella-nasion--supramentale (B point) angle (SNB) -The angle 
formed by connecting these three points shows the anteri-
or limit of the mandibular basal arch in relation to the 
anterior cranial base. 
7. Line SN to tip of maxillary central incisor (1 - SN)-This 
angle is used to determine the position of the maxillary 
central incisor to the anterior cranial base. 
Drummond determined the values and data relating to the 
Negro group and then compared these values to a Caucasian 
group. The Caucasian group that he used was a group from the 
University of Alabama. 83 These forty Southern North American 
children enabled him to fairly compare his findings with a 
group that he had full control over their acceptability 
into the study. 
The following table lists the measurements, means, stan-
dard deviations, statistical errors, and ranges found in the 
f . 84 Negro group and the mean values or the Caucasian group: 
Measurement 
MPA 
FMIA 
IMPA 
1-1 
1-NA (mm.) 
1-NA (degrees) 
1-NB (mm.) 
1-NB (degrees) 
SND 
SNA 
SNB 
ANB 
GoGn-SN 
1-SN 
RESULTS OF MEASUREMENTS ON AMERICAN NEGRO SUBJECTS 
Mean S.D. S.E. Maximum Minimum 
30.6 +4.7 .75 44.0 21.0 
-
49.4 +5.7 .91 65.0 36.0 
-
100.0 +5.0 . 79 109.0 88.0 
-
113.8 +6.9 1.09 132.0 99.0 
-
7.4 +2.2 .35 14.0 2.0 
-
24.1 +5.5 .88 40.0 13.0 
11.4 +3.1 .49 19.0 6.0 
-
36.7 +4.4 .70 44.0 28.0 
-
75.8 +4.2 .67 86.0 67.0 
-
84.7 +4.4 .69 93.0 73.0 
-
79.2 +4.2 .67 89.0 72.0 
-
5.5 +3.1 .49 10.0 0.0 
-
38.2 +4.7 .73 49.0 27.0 
-
108.9 +6.6 1.04 123.0 97.0 
Caucasian 
Mean 
26.4 
56.4 
97.3 
126.8 
3.0 
23.2 
5.4 
27.3 
76.0 
81.0 
78.2 
2.8 
32.0 
103.8 
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The results of Drummond's study showed that a signifi-
cant difference existed in the Tweed triangle (MPA-IMPA-
FMIA). The mandible was found to be steeper and the lower 
incisors were more procumbent in the Negro population. This 
procurnency correspondingly reduced the angulation of the 
upper incisors to the lower incisors. The position of the 
mandible was found to be relatively the same in both the 
Negro and Caucasian subjects. The greatest difference was 
found to be in the actual location and angulation of the 
dentition and in the greater steepness of the mandibular 
plane. 
Drummond also noted that with the large and strong 
tongue of the Negro and the loose lips observed, th e procum-
bency of the anteriors is found to be in a static harmonious 
condition. The fullness and thickness of the lips and th e 
prognathic position of the dentition give a fullness to the 
lower face that is very distinctive to the Negro race. Very 
little pogonion was noted in the mandible of the Negro sub-
jects and this can be directly attributed to the steepness 
of the mandibular plane. This plays an important role in 
deciding whether a specific case should be an extraction 
case or not. The extraction of teeth in the posterior seg-
ments would effectively reduce the procumbency of the lower 
face, but would this be considered good for the Negro 
• 
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patient's facial profile, in terms of his specific normalcy? 
In surranary then, it can be said that Drummond estab-
lished that the mandibular plane is steep in the Negro race 
in its relationship to the Frankfort Plane and the anterior 
cranial base. The maxilla is anteriorly placed in relation 
to the anterior cranial base. The upper incisors are more 
procumbent in the Negro relative to the anterior cranial 
base and the maxilla. 
All these differences were found to be of significance 
and should show an area of importance in treatment planning. 
Altemus continued his studies in 1969 by comparing 
various cephalofacial relationships and attempting to s hed 
h h h . l 85 more t oug t upon t eir re evance. In comparing a Negro 
group, a Caucasian group, a Japanese group and a Chinese 
group he felt that even though differences did exist between 
the groups the individual variances within the groups merited 
certain thought. 
He surmised that possibly we are too tied to the thought 
of specific norms and standards for groups of peoples and 
that an individual patient approach should take some prece-
dence. He felt that beauty is a highly personal matter and 
that in trying to "mold" a specific person, whether he fits 
into a group standard or not, into a general form would not 
be the prudent thing to do in all cases. 
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iin 1970 Nellhans and Gooding performed s e parate studies 
regarding skull size and head circurnference. 86187 The stud-
ies were done on North American Negro and Caucasian chil-
dren. It was established that at birth, there is not any 
significant differences in the two race s in head size or 
circumferential measurements. The changes seen in late r 
periods of development occur at various stages along the 
way ra~her than starting off at birth with a major discre p-
ancy in size. Following this a r e lated study was p e rforme d 
by Malina in 1971 
of the two groups 
concerning itse lf with the growth r a t e 
88 
on a ske letal l e ve l. Malina surmi s e d 
that there was no major difference in the ma turation pro-
cesses that took place except that the Negro femal e sub-
jects showed a higher velocity rate of growth throug h 
this period. This was compared to the velocity rate s of 
the Negro and Caucasian males and Caucasian femal e s. 
Lavelle in 1972 felt that a secular trend in de velop-
ment might exist in groups and that these trends may b e 
. . . l 89 different 1n various rac1a groups. 
Secular trend in stature is a we ll documente d phe nome -
90-101 
non. Thus, the findings indicate that the sta ture 
of offspring tend to excel that of their pare nts. Similar 
secular trends have also been reported for the face , de ntal 
arch, and teeth. All the studies had previously bee n done 
.... 
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on Caucasian subjects. This particular study used British 
whites, Immigrant Hong Kong Mongoloids and African Negroids. 
North American Negroes played no role in this work but pos-
sibly some of the results could be applied to them. 
Stature, skeletal, dental arch and tooth dimensions 
were measured in sixty families of equal samples from each 
group. A secular increase in all these dimensions mentioned 
was noted between parents and offspring. There appeared no 
specific significant differences between the three racial 
groups. In addition, a low degree of correlation was note d 
between the dimensions of parents and offspring. This sug-
gests that environmental factors rather than gene tic f a c-
tors play a major role in determining the dimensions of 
stature, skeleton, tooth and dental arch. Tooth and de ntal 
arch dimensions were found to be highly correlated one 
with another in the Mongoloid and Negro populations studied. 
In 1973 a study by Garn et al. attempted to find if any 
relationship 
. t d 102 exis e. 
between economic status and tooth eruption 
The paper concluded that American Negro chil-
dren find their permanent dentition erupting earlier than 
American white children. Socio-economic levels will de lay 
the eruption patterns but even with this occurrence of 
events, the lower economic level Negro child will still 
erupt earlier than the middle class white child. 
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Another somewhat related article was done in 1973 by 
Richardson, et ai. 103 This study of the Maxillary midline 
diastema was performed on 5,307 children of Jackson, Tennes-
see. There were 2,554 Negro and 2,753 white children. The 
main emphasis was placed on the prevalence of this malady 
and to determine if any racial or sexual differences existed. 
It was found that the highest prevalence of the diastema was 
in the ~ight year old group. There was an increase in the 
prevalence from six years to eight years and this was found 
to be in both races and sexes. A decrease in prevalence was 
found at fourteen years. The Negro group showed a higher 
level at all ages except at age eight when both showed a 
very high level. The females in both groups showed increases 
in prevalence at six to seven years and the opposite at 
fourteen years. The largest mean width was seen at ten to 
fourteen years and this was particularly noted for the 
Negro group. There was a tendency for the size of the dias-
tema to decrease with age. 
The final obtainable work in the related works on dif-
ferences between the craniofacial status of the North Ameri-
can Negro and the North American white populations was per-
formed by Kowalski, Nasjleti and Walker, in 1974. 104 This 
work showed, as other similar works have, that there are 
definite dissimilarities between the two groups when applied 
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to the myriad of analyses available. In this study the 
Steiner Analysis was used. Kowalski, et al., used patients 
from the Veterans Administration Hospital in Ann Arbor, 
Michigan. The two groups consisted of 244 Negro adult males 
and 381 white males ranging in age from twenty to sixty 
years. These authors felt that their findings could be ap-
plied to the age group normally seen in an orthodontic 
practice. Their reasoning in this thought was that certain 
"evidence" indicated that craniofacial "shape" remains 
f . · 1 bl . h . . l 05 airy sta e wit increasing age. I feel that this 
may take away a considerable amount of credibility to their 
findings. 
The following table shows the mean averages obtained 
by these men, including the standard deviations, the stan-
dard error of the means and the number of patients that ex-
hibited that value on their radiographs: 
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Black White 
S.E. SE 
Variable N Mean SD of Mean N Mean S. D. of Mean .. 
SNA 244 86 . 10 4.43 .28 381 82 .18 3.78 . 19 
SNB 244 81. 22 4.00 . 26 381 78 . 94 3 . 69 . 19 
ANB 244 4.88 2 . 64 .17 381 3 . 23 2 . 46 . 13 
GoGn / SN 244 34.31 6 . 44 .41 381 32.89 6 . 61 .34 
Occl ./SN 199 15 . 48 5.99 .42 298 15 . 09 5. 70 .33 
1 / 1 235 126.31 12.19 . 79 360 136 . 47 11 . 12 . 57 
1 to NA 235 4 . 83 3.08 . 20 367 3.69 2.55 .13 
1/NA 235 32.20 8.73 .57 367 32.95 8 . 01 .42 
1 to NB 242 9 .15 3 . 57 .23 374 4.62 2.76 .14 
1/NB 242 30.14 7.36 . 4 7 374 20.56 7.0 2 .36 
1/ GoGn 242 94.59 7 .41 . 48 374 88 . 67 7.72 . 4 0 
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The main values that showed a significant difference, 
according to the Steiner analysis, were 1 to NB distance 
and the cant of the occlusal plane relative to the cranial 
base. The findings indicate that the lower incisors are 
much higher in the Negro population in relation to the NB 
line than in the Caucasian population. The cant of the 
occlusal plane in relation to the cranial base seemed to be 
more p~onounced and the interincisal angle was greatly high-
er in the Caucasian group. 
All of this led the authors to believe that specific 
norms should be set up for different racial groups in orde r 
to give each a proper avenue for treatment. 
SUMMARY 
The works pertaining to the cephalofacial features and 
cephalometric norms of the North American Negro have been 
examined . It readily becomes apparent to the student that 
certain inherent problems plagued the authors that delve d 
into this area of study. The· North American Negro is not 
a pure race. He is largely made up of Negro blood, Indian 
blood and white blood. Studies of African peoples have a 
certain relevance but the American Negro shows ranges in 
his features that border toward white features, a mixture 
of the bloods and Negro features. 
It has been substantiated over and over again in the 
literature that many differences do exist in the cranio-
faciodental complex of the North American Negro and other 
races. In order to accurately assess the specific situation 
presented by the American Negro patient, the central theme 
of all of the works centered upon the fact that norms are 
needed in evaluating the North American Negro. 
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CON CL US IONS 
A scant overview of the many works under consideration 
in this study reveals the following conclusions regarding 
the North American Negro: 
1 . Appreciable differences do exist between North 
American Negroes and other racial groups specific 
to craniofacial features. 
2. The head is somewhat mesocephalic to dolichocephalic in shape . 
3. The facial height and width is greater in the Negro 
than in the white . 
4. The Negro hairline is lower on the face than that 
of the white population. 
5. The mean overall size of the head and face of the 
North American Negro child was larger than his 
white counterpart. 
6. The skeletal patterns of the Negro and Caucasian 
child seem to be somewhat similar. 
7 . The Negro mandibular plane is steeper than the 
North American white mandibular plane in respect 
to the Frankfort Horizontal. 
8. The maxilla, in relation to the anterior cranial 
base, is found in a more protrusive position in 
the Negro . 
9 . The maxilla is placed more anteriorly in relation 
to the mandible in the Negro. 
10. The maxillary incisor is found more anterior to the 
maxilla in the Negro. 
11 . The maxillary incisor is more protrusive in relation 
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to the anterior cranial base in the North American 
Negro. 
12. The Negro mandibular plane is steeper in relation to 
the anterior cranial base than it is in the North 
American Caucasian. 
13. The upper incisor angulation in relation to the 
maxilla is very similar in both races. 
14. The upper incisors in relation to the lower in-
cisors are both more protrusive in the North Ameri-
can Ne.gro. 
15. The cant of the occlusal plane is very similar in 
both groups. 
RECOMMENDATIONS 
In digesting the many works set before me, I feel that 
a great deal of research is still to be performed in the 
area of cephalometric analysis, in regards to the North 
American Negro. In order to properly understand the specific 
conditions expressed by these peoples, we must investigate 
further their ranges of normalcy. 
Cephalometric norms and definitive descriptions of the 
craniofacial dental features exhibited by the North American 
Negro are an immeasurable aid in formulating a competent 
treatment plan for proper therapy . But, I caution the reader 
to bear in mind that even Steiner felt that these measures 
of biological features are merely "rough estimates ." 95 He 
believed, as I do, that these tables of data must be used 
as a stepping stone to start us on our way in treating our 
patients. Age, sex, race, growth potential and individual 
variations within specific groups must take a certain place 
. in our 
ically 
overall picture of 
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needed for him. 
the patient and what . is specif-
McGonagle, in assessing the accuracy of various cephalo-
metric tracings, stated that "Reliability is dependent on 
d d . . ,,107 accuracy, but it is much more epen ent on interpretation. 
Our interpretation of our patients' conditions, as clini-
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cians, is paramount in our quest for perfection in diagnosis. 
Maybe with further studies in this vital area of research, 
we may some day, through abundant knowledge and refined evo-
lution, possess the proverbial "cephalometric eye," doing 
away with numbers and angles and giving us a diagnosis with 
a mere glance. 
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